sugars, readily available and well-known donors for the stereoselective preparation of O-glycosides, [3] have also found application in the stereoselective synthesis of Cglycosides. [2] Due to their electrophilic nature, in all examples described to date 1,2-anhydro sugars have been reacted with metalated C-nucleophilic partners, which are often unstable and not readily available with a wide range of functionality. The regioselective and stereodefined umpolung of 1,2-anhydro sugars into nucleophilic C-glycosyl donors by reductive metalation could greatly extend the scope of these useful donors allowing the introduction of an expanded set of substituents at the anomeric position in a stereoselective way. To test the feasibility of this approach, we performed exploratory experiments with epoxide 2a, readily available from protected D-glucal 1a by DMDO oxidation (Scheme 1). [9] Initial attempts to couple 2a to isobutyraldehyde [10] (1 mol%), [6p,6q,12,13] at -78 ºC, followed immediately by dropwise addition of a THF solution of crude 2a afforded the α-C-glycoside 5a in 60% overall yield as a 4:1 mixture of diastereoisomers [14] together with minor amounts of 1a and 3a (Table 1 , entry 2). This two-step/one-pot DMDO oxidation-SmI 2 reduction sequence was successfully applied to the coupling of differently protected glycals 1a-d with a series of simple aldehydes and ketones yielding Cglycosides of D-gluco and D-galacto configuration in moderate to good overall yields (Table 1) .
Some unique features of this new reductive coupling process are worth emphasizing. First, it shows wide protecting group compatibility due to the very mild reaction conditions. Thus, apart from benzyl and silyl ethers, ester groups on the glycal are completely stable under the reaction conditions (Table 1, entries 5, 7, 14) .
Second, the α/β-stereoselectivity of the reaction is subtly sensitive to steric effects. In contrast to other reductive samaration procedures, [6] α-C-glycosides are predominantly or exclusively obtained with aldehydes (Table 1 , entries 1-5, 7) independently of the protecting group arrangement and configuration of the starting glycal, while ketones give the corresponding β-isomers as major products (Table 1, entries 8, 10, 11, 13, 15, 16, 20) .
[15]
The new reductive coupling procedure was also successfully applied to β-epoxide 16 [16] affording Cglycosides of D-manno configuration in good yields (Table   2 ). In this case, α-C-glycosides are selectively obtained both with aldehydes and ketones.
A series of control experiments were carried out for mechanistic studies that attest to the radical character of the C-C bond-forming step. First, fair yields of Cglycosides were still obtained performing the reaction in the presence of a large excess (10 mole-equiv) of D 2 O (Table 1, entries 6, 9, 12, 14, 17; Table 2 , entries 2, 4).
Unexpectedly, the "proton" source affected the diastereoselectivity of the reaction. Thus, 1,2-cis Cglycosides are selectively formed under these protic conditions in all cases. [17] Second and not surprisingly, addition of 10 equiv of tBuSH, a good hydrogen donor, severely affected the yield of C-glycoside giving the corresponding 1-deoxy-pyranose as mayor product (Table 1 inner-sphere ET [19] from a chelated Sm 2+ ) produces the Cglycoside after hydrolysis. Destabilizing steric interactions between the solvated samarium(III) alkoxide at C-2 in A and the incoming complexed carbonyl moiety along the kinetically favoured axial trajectory of attack [20] (Path b) is more severe in the case of ketones, which could 
Experimental Section
General procedure for the preparation of C-glycosides: To a freshly prepared solution of SmI 2 (6 equiv) in THF containing 1 mol% of NiI 2 at -78 ºC under argon was added in one portion a carbonyl compound (4 equiv) followed
immediately by dropwise addition of a 0.1M THF solution of the crude 1,2-anhydro sugar [9, 16] (1 equiv) over 30 min.
After stirring at -78 ºC for 1.5h, the reaction mixture was allowed to slowly attain rt (1h). [4] Reductive metalation have been used before for the preparation of anomeric carbanions by reaction of glycosyl halides, phosphates, sulfides, sulfones, or tellurides with lithium naphthalenide, lithium di-tert-butylbiphenylide, or samarium diiodide. [2, [5] [6] [7] In the case of the lithium glycosyl anions, a 2-deoxy-or 2-metalalkoxide-pyranosyl derivative has to be used to avoid competitive β-elimination to the corresponding glycal. [2, 5, 8] [5] a) V. [13] In the absence of NiI 2 , yields of C-glycoside were in general 10-15% lower.
[14] The configuration of the new stereocenters was determined from 1 H NMR and n.O.e. studies of the corresponding 1',2-di-O-isopropylidene acetals (see Scheme 1 for numbering system). Interestingly, deuterium incorporation is stereospecific.
Thus, α-deuterated 3 and β-deuterated 17 are exclusively formed from α-epoxides 2 and β-epoxide 16, respectively, as expected for a (chelated) 1,2-cis anomeric organosamarium intermediate. The corresponding 1,2-trans organosamarium should suffer a fast β-elimination to give the glycal. We believe that our observations cast some doubts on the commonly accepted carbanionic nature of other C-glycoside syntheses mediated by SmI 2 [6] and the assumption of a preferred syn-elimination pathway [6c,i] for organosamarium compounds, unprecedented for other metal carbanions. [b] 15-20% [c] (1'R/1'S = 1:1) 5b ND [c,d] (1'R/1'S = 9:1) 
